With a radial diffusion assay we measured the activity of six NAD-and NADP-dependent oxidoreductases:
enzyme was allowed to diffuse for 24 h in an agarose gel in which the substrate was incorporated, then reacted with the pyridine nucleotide coenzyme. The size of an enzyme diffusion zone could be made visible by the change of the fluorescence of the coenzyme against the background when the coenzyme was either oxidized or reduced. The procedure for each enzyme is reported. The results indicate that thisnew technique may be applicable to all NADand NADP-dependent enzymes. Because of its simplicity and potentiality for screening many samples, we think this method has applications in the clinical laboratory and in nutrition studies. In addition to lipoamide dehydrogenase, we have applied this technique to measure the activity of six NAD-and NADP-dependent enzymes. Our results indicate that the new method may have a broad application to all pyridine nucleotide-coenzyme oxidoreductases. Here, we report the individual procedures and working conditions for assay of each enzyme. and 5 g of Triton X-100 surfactant, by a procedure described previously (7). This homogenate was used as a source of enzymes for the assay. Ge! plates. Table 1 summarizes the substrates and the buffers used in the gels for different enzyme assays. The substrate was incorporated into 100 ml of a molten 10 g/liter agarose (low electroendosmosis, Sigma Chemical Co.) solution at 50-60 #{176}C; then the gel was poured onto a 20 X 20 cm glass plate and allowed to solidify. Wells, punched with 7.0-mm (o.d.) glass tubing, were filled with 50 il of the enzyme preparation to be analyzed. A more detailed procedure has been described previously (7). Testosterone, which is water insoluble, was first dissolved in dimethylformamide, mixed rapidly into the molten agarose solution, and this mixture was immediately poured onto the glass plate. Enzyme assay. After the enzyme or the tissue homogenate was placed into the small wells the gel plate was kept in a dark, moist chamber at room temperature (20 #{176}C) for 24 h to allow the enzyme to diffuse radially.
Materials and Methods

Enzyme
At the end of the diffusion period, the small wells were just filled with molten agarose solution (10 g/liter). When the filling gel had solidified, a solution of pyridine nucleotide coenzyme was spread evenly over the gel. The coenzyme applied could be either the oxidized or reduced form of NAD or NADP, depending upon the direction of the assay reaction and the enzyme to be determined. After a certain time ( 
Results and Discussions
The radial diffusion assay was applied to detect the activities of six NAD-and NADP-dependent enzymes, in addition to lipoamide dehydrogenase already described (7). The The numbers are dilution factors of their diffusion zones, made visible by the change of fluorescence caused by either the enzymic oxidation of the reduced pyridine nucleotide coenzyme or the reduction of the oxidized coenzyme. Table 1 lists optimum conditions we settled on, such as the concentrations of various substrates, the forms and concentrations of coenzymes, the reaction times, the appropriate kinds of buffer with additives (i.e., EDTA or 13-mer-
and themodes of detection. This method, with proper modifications, may well be applicable to all NAD-and NADP-dependent oxidoreductases. We assayed a series of twofold dilutions of each enzyme (starting with 1.0 g/liter). Figure 1 depicts one such gel plate for alcohol dehydrogenase. The fluorescence against a dark background contrasts to the detection of quenching zones against a fluorescent background as was the case in our diffusion assay for lipoamide dehydrogenase (7).
As was done for lipoamide dehydrogenase, we established the linearity of the relationship between diameter of the diffusion zone and logarithm of enzyme concentration for each enzyme tested (Figure 2 ). Each point on Figure 2 is an average value for three determinations, and the standard deviation among the three was less than 5%. The results were consistently reproducible for each enzyme during many trials. Some nonlinearity at the ends of a few curves, malate dehydrogenase, for example, is observed. This may be attributed to the For enzyme abbreviations and EC numbers, see legend to Fig. 2. denaturation of enzymes in very dilute solutions. The slope of each curve seems to be a function of relative molecular mass and other factors influencing the mobility of an enzyme.
To test the substrate and coenzyme specificities, we applied all the enzymes toeachdifferent gel plate containing different substrate and reacted them with different coenzymes. These results are summarized in Table 2 , where only the reactive preparations are listed undereach assaycondition. In general, fairly specific enzyme-substrate--coenzyme relationships were observed, as expected. Some cross reactions may be the result of nonspecificity ofan enzyme,suchas alcohol dehydrogenase, or of significant impurityin the enzyme preparation (e.g., lactate dehydrogenase contamination in the malate dehydrogenase preparation; analytical information report from Sigma).From the tissue homogenate, different enzyme activities can be detected according to the substrate-coenzyme system used in the gel.
Our method is about 50-fold less sensitive than the conventional spectrophotometric analyses for these, but this can be an advantage because preliminary sample dilutions can be obviated.
The application of this technique to the enzymic diagnosis of riboflavin deficiency in chicks has recently been demonstrated (7). The technique is simple, inexpensive, and seems well suited to use in screening.
Other clinical and nutritional applications of this method are anticipated.
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